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INTRODUCTION 



The VersaSTORE memory is a versatile, high-speed 
coincident-current memory designed to provide data 
storage in computers and other digital systems 
requiring a fast and reliable memory. VersaSTORE 
operates asynchronously at a full cycle of 2 micro- 
seconds and provides half-cycle operation at 1.25 
microseconds. Storage capacity is from 256 to 4096 
words of up to 24 bits per word. To provide 
complete expandability in the field, VersaSTORE is 
furnished fully wired for its highest storage capacity. 
Consequently, the systems engineer can expand 
the memory by plugging-in a larger core stack and 
additional logic cards. Integrated circuits are 
used in VersaSTORE both to increase reliability 
and to reduce cost and size. 
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INTRODUCTION 

The VersaSTORE memory is a versatile, high-speed 
coincident-current memory designed to provide data 
storage in computers and other digital systems 
requiring a fast and reliable memory. VersaSTORE 
operates asynchronously at a full cycle of 2 micro- 
seconds and provides half-cycle operation at 1.25 
microseconds. Storage capacity is from 256 to 4096 
words of up to 24 bits per word. To provide 
complete expandability in the field, VersaSTORE is 
furnished fully wired for its highest storage capacity. 
Consequently, the systems engineer can expand 
the memory by plugging-in a larger core stack and 
additional logic cards. Integrated circuits are 
used in VersaSTORE both to increase reliability 
and to reduce cost and size. 







; ; ' '''■;' . .'' ' '^. 


Operate j 


(photo of VersaSTORE MEMORY is actual size) 


FEATURES 

• 2 /xsecond Operation 

• Integrated Circuits 

• Full-cycle and Flalf-cycle Operation 

• Variety of Address Options 

• Field Expandability 

• Flexible, Buffered Interface 

• Stack Temperature Compensation 

• Data and Address Register Displays 

• Data Protection from Power Failure 

• "Data Available" and "Memory Busy" Outputs 
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INTEGRATED CIRCUITS 

Monolithic integrated circuits are 
smaller, more reliable, and less expensive 
than conventional circuits, and require 
fewer power supply voltages. Integrated 
circuits are used in data and address 
registers, timing and control circuits, and 
sense amplifiers of VersaSTORE. Silicon 
transistors are used in other circuits 
handling high currents and requiring 
high noise rejection; such components 
are used in memory drive circuits and 
input/output buffers. 

FULL-CYCLE AND HALF-CYCLE MODES 

Full-cycle operations provided by 
VersaSTORE are Clear/Write and Read/ 
Restore. Either full-cycle mode requires 
two microseconds. The Clear/Write 
cycle is used to load the memory. The 
Clear operation prepares the addressed 
cores to accept the new word, and the 
Write operation loads the information 
into the addressed cores. The Read/ 
Restore cycle is used to read information 
from the memory. The Read operation 
unloads the addressed word from the 
memory. Because reading the word 
destroys the information in the cores, a 
Restore operation immediately reloads 
the word into the same core location so 
that the information is continually 
available. 

H a I f-cycl e operations are Read Only and 
Write Only, either of which requires 
only 1.25 microseconds. In a Read Only 
operation, information is destructively 
read from the addressed word location 
without subsequent restoration. In a 
Write Only operation, a word is stored in 
a word location known to be cleared 
by a previous operation. 

A Read-Alter-Write capability allows 
information to be fetched from an 
addressed location and put on the data 
output lines. Memory operation then 
stops, while an external processor uses 
(alters) it and then sends new data to 
the Memory with a write command. The 
memory then stores the new (altered) 
data in the location previously addressed. 


FIELD EXPANDABILITY 

Every VersaSTORE is wired and tested 
for 4096 words at the factory, and then 
shipped with only the circuit modules 
required by the customers' application. 

A VersaSTORE of less capacity can, 
consequently, be expanded up to maxi- 
mum capacity by changing the plug-in 
core stack and adding data circuit 
modules if word length is to be increased. 
Storage capacity (number of words) is 
determined by the modular, plug-in 
core stack (VersaSTORE always contains 
address circuits for the maximum 
capacity). The memory is available to 
store either 256, 512, 1024, 2048, 
or 4096 words. VersaSTORE memories 
can be ganged together to obtain greater 
storage. Word length can be up to 24 
bits, limited only by the core stack 
capacity. A standard Data circuit module 
adds a 6-bit increment to the word 
length. 

All modules are easily accessible at the 
front of the unit for test and servicing. 

To simplify both logistics and mainte- 
nance, there are only five basic types of 
modules, as follows: 


No. Reqd. 

Type 

1 

Core Stack Assembly 

2 

Memory Drive (X and Y) 

1 to 4 

Data (6 bits each) 

1 

Address (type depends on 
selected options) 

1 

Timing and Control 


FLEXIBLE, BUFFERED INTERFACE 

VersaSTORE interfaces are designed to 
accommodate the greatest possible 
number of applications. Either PNP or 
NPN interfaces may be specified at no 
extra cost. Inputs may range from 3 to 24 
volts. Outputs may be clamped to any 
voltage from IV to 12V. 

All inputs and outputs are buffered to 
protect circuits and provide power gain. 
Outputs drive up to 20 milliamperes 
and may be grounded without causing 
any damage. Every input has built-in 
noise rejection greater than 1.0 volt. 
Only single-ended inputs are required. 


STACK TEMPERATURE COMPENSATION 

VersaSTORE has overcome the 
requirement for a stack heater and its 
inconvenient warmup period. 
VersaSTORE allows stack temperature to 
follow ambient temperature, but com- 
pensates by controlling drive currents 
with a simple and unique servo. This 
servo senses stack temperature and 
automatically adjusts drive and inhibit 
currents to their optimum values. This 
method avoids operation near margin 
limits and makes the memory instantly 
available, regardless of ambient 
temperatures. 

DATA AND ADDRESS DISPLAYS 

To aid in checking out and maintaining 
the VersaSTORE memory, contents of 
the data and address registers are shown 
on incandescent lamp displays. In 
addition, certain functions of timing and 
control are displayed. Lamp displays 
are located on the individual circuit 
modules. Because all logic associated 
with any bit is located on the module on 
which the bit is displayed, trouble- 
shooting is extremely simple. 

All test points and calibration 
adjustments are located at the front of 
the Timing and Control module. Circuits 
cannot be damaged by grounding 
test points. 

DATA PROTECTION 

VersaSTORE memories incorporate DCI's 
DATA-GUARD feature. This feature 
protects the contents of the memory 
during power turn-on and turn-off. As 
long as the DATA-GUARD switch is in 
the DATA-GUARD position, no memory 
operation can be initiated. Conse- 
quently, the memory is not affected by 
transients resulting from power 
switching, and external load or unload 
commands are ineffective. 

An additional and optional AUTO 
DATA-GUARD feature can be furnished 
when the DC1 VersaSTORE power 
supply is used. This feature automatically 
sets the memory to the DATA-GUARD 
status when line power drops below 
a preset value. 

An output signal is generated to advise 
external equipment when the memory 
has been shut down. The memory will 
operate for at least four milliseconds after 
power loss. 
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The illustration, above, shows the 
VersaSTORE package. The unit is 
designed for installation in a standard 
19-inch RETMA rack, where it requires 
only 5 V 4 inches of vertical space. Depth 
behind the panel is 18 inches, including 
connectors. (Mating connectors are 
furnished with the unit.) Because all 
circuits are accessible at the front, chassis 
slides are not generally required (but 
will be furnished on special order). 


PACKAGING 

The left-hand side of the unit contains, 
in the center, the plug-in core stack with 
the temperature sensor and drive 
current steering diodes. Above and 
below the core stack module are Drive 
modules for X and Y drive circuits. The 
right-hand side has space and 
connections for six plug-in modules. 
These are, from the top: 

• Address module, for a 12-bit address 
(maximum capacity) 

One to four Data modules, depending 
on word length. When fewer than four 
Data modules are used, blank panels 
are provided. 

• Timing and Control module 


On the rear of the chassis are inter- 
module and input/output connectors, 
components for post-regulation of drive 
currents, and a cooling fan. All inter- 
module wiring uses solderless 
connectors. 
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ADDRESSING OPTIONS 


The basic random-access VersaSTORE 
provides signal buffering between the 
input and the address decoder. This 
buffering is depicted below. 

Addressing options are described below. 


RANDOM 

ACCESS 

ADDRESS 



ADDRESS TO 
DECODERS 


RANDOM/SEQUENTIAL ACCESS 

This feature allows either random- 
access or sequential-access addressing. 
Random-access cycles can interrupt an 
incrementing address sequence without 
resetting the sequence. For sequential 
access, the address counter and address 
register are initially reset. During each 
subsequent memory cycle, the address 
counter is incremented and the resulting 
count transferred into the address 
register. Consequently, memory 
locations are addressed consecutively. 


RANDOM-ACCESS ADDRESS REGISTER 

An address register is required in the 
basic memory only when external 
address timing cannot conform with the 
VersaSTORE timing cycle. The form of 
this configuration is shown below. 


If a random-access cycle is commanded, 
the input address is transferred directly 
into the address register, leaving the 
contents of the counter intact. As a result, 
when sequential access resumes, the 
address sequence continues with the next 
address in the interrupted sequence. 
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SEQUENTIAL/SEQUENTIAL-INTERLACE 

ACCESS 

This addressing scheme uses two 
separate address counters; one for 
addressing words to be loaded, and one 
for addressing words to be unloaded. 
This type of addressing is used most 
often for buffering data between two 
points in a system in which input and 
output rates are not the same; for 
example, buffering data from an 
acquisition system to a magnetic tape 
recorder. 

The input load or unload address is 
automatically transferred into the address 
register at the beginning of each 
memory timing cycle. Counter increment 
and reset functions are under external 
control. Following a reset, counting 
is always from zero address in either 
counter. 

The memory can be operated in the 
common sequential-access mode if 
"increment" inputs are tied together and 
to a single "increment" source. This 
provides the effect of a single address 
counter. 
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CIRCUIT INTERFACES 
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OUTPUT INTERFACE CIRCUIT (NPN) 


OUTPUT INTERFACE CIRCUIT (PNP) 
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FULL AND HALF CYCLE 
INTERFACE TIMING 


ORDERING 

INFORMATION 
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CONTROLS 
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i&ss Bt & EiBS interval of Stable Signals Scale 100 ns/Div. 

Start Rise Time less than 100 ns 


HALF CYCLE INTERFACE TIMING 


You can specify the VersaSTORE 
you need by assembling a part number. 
A typical part number, and its 
components, might be 2VS2048/12-RO-P. 
The breakdown is illustrated below. 








2VS 2048 / 12 

- 

RO - 

P 


VersaSTORE 

system 


Word capacity. May 
be 256, 512, 

1024, 2048, or 4096 


Letter specifies either 
PNP (P) or NPN (N) 
interface. 


Bits per word. May 
be as many as 24 


Addressing Mode 

RO means basic memory (random-access 
without address register). 

RA means random-access with address 
register option. 

RS means random/sequential access 
option. 

SI means sequential-interlace access 
option. 






SPECIFICATIONS 


MEMORY TYPE 

Coincident-current, magnetic 
core. 

WORD CAPACITY 

256 to 4096 words in binary 
increments. 

WORD LENGTH 

To 24 bits. 

SPEED 

Asynchronous full-cycle, 

2 microseconds. 

Half-cycle, 1.25 microseconds. 

Access time, 0.9 microseconds. 

ADDRESSING MODE 

Random access. Available operations 
are: (1) random access with internal 
address register; (2) random/ 
sequential access with presetable 
counter; and (3) sequential-interlace. 
Wiring and circuits are provided for 
a 12-bit address regardless of memory 
capacity. 

OPERATIONS 

Clear/Write, Read/Restore, Write 
Only, Read Only 

INPUT/OUTPUT 

INTERFACES 

All input and output signals are 
buffered by a special NPN or PNP 
interface (see diagrams). All inputs 
and outputs are single-ended and 
transmitted through twisted pairs 
(returns grounded at both ends). 

Input Loading 

Less than 2.5 ma at zero-volt level; 
less than 0.1 ma at high level. 

Lines terminated (see diagrams). 

Input Levels 

Zero-volt level = 0 ±0.5 V; 
high level = 3 V to 24 V. 

Outputs 

Output may be clamped to any voltage 
from +1 V to +12 V (negative voltages 
for PNP interfaces) so that a single 
clamp can be used for the entire 
system. Output drivers (see diagrams) 
provide up to 20 ma. External 
clamp circuit must act as a 
current sink. 


INPUT SIGNALS 
Start 

A positive transition on the Start line 
initiates a load or unload cycle 
(specified by mode control inputs). 
Minimum pulse width is 250 
nanoseconds. 

Load/Unload 

The level on this line when the Start 
pulse occurs determines whether 
the memory will perform a load 
(write) operation or an unload 
(read) operation. 

Full/Half Cycle 

The level on this line when the 
Start pulse occurs determines 
whether the memory will execute a 
half-cycle operation (Write 
Only or Read Only) or a full-cycle 
operation (Clear/Write or 
Read/Restore). 

Strobe Enable 

The level on this line determines 
whether or not a sense strobe will be 
generated during the read cycle. This 
permits a separate external control of 
Clear and Read operations. The 
Strobe Enable signal must be stable 
between 500 and 1000 nanoseconds 
after Start time. 

External Set and Reset 

These signals permit external control 
of the contents of the data register. 
Minimum pulse width for either 
Set or Reset is 100 nanoseconds. 
(External Set and Reset must 
not interfere with the internally 
generated Set and Reset signals which 
occur during the first 200 
nanoseconds after Start time.) 

Data 

Binary data to be stored in 
memory is input on these lines. 

There is one line per bit 
(up to 24 bits). 

Address 

This is the binary number that 
specifies the location of the word to 
be loaded or unloaded. There is one 
line per bit (up to 12 bits). 

Address Control 

No external control is required for 
the random-access configuration. For 
random/sequential operation 
(optional) a mode-select bit is 
required. Counter control signals are 
required for random/sequential or 
sequential-interlace operation (optional). 
See description of address options. 


OUTPUT SIGNALS 
Data 

Binary data read from memory is 
presented on these lines. There 
is one line per bit (up to 24 bits). 

Memory Busy 

This signal indicates that a memory 
cycle is in progress. Transition can 
be used as a cycle complete signal. 

Data Available 

A signal on this line indicates that 
data read from the memory is 
available at output data lines. 

Address Flag 

An address flag is furnished in 
random/sequential memories. This 
flag is a "carry" signal from any 
specified stage of the address 
counter. 

POWER REQUIREMENTS 

±12 V ±5%. These voltages may be 
furnished by the customers' system 
or by an optional DCI power 
supply unit. Typical power 
consumption is 75 watts. 115 V ac, 
50-60 cps or 400 cps (cooling 
fan only). 

OPERATING TEMPERATURES 

Operates within substantial 
margins at temperatures from 
+ 10°C to +40°C. 

STORAGE TEMPERATURES 

-40°C to +85°C 

DIMENSIONS 

19 inches wide, 5+4 inches high, 

18 inches deep (excluding connectors) 

WEIGHT 

24 lbs. (approx.) 
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